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Substituting the value of /? we have nr*(x--29)+liT(h % co8*0— #rr r Bin20 
-iff'r' or W cos 28 - sin 20=**, from which, #-54° 35' 39", 
. \ i?=2r cos ^=8.269265 rods. 

Solution* were alio reoslved from J. f. W. Sehtftr, B. C. WMtaktr, 0. B. M. Ztrr, and I. L. Bmtragt. 



CALCULUS. 



Oondneted by J. M. OOLAW, MonUrty. V». All contribution! to tkU department ihould be Mst U him. 



SOLUTIONS TO PROBLEMS. 



22 Propoied by M038S 0. 3TEVEWS, M. A , Profouor of lUthenutiei, Purdue UniTenity, 
L»f»yett«, Indian*. 

Solve the following Differential Equation: 

(dx i +20x*-2x) ^f- (9x , + 10a-+l) ^ + (l + 9a-)y=0. 

I- Motion by B B. ESCOTT, Ann Arbor, M iekiftn. 

This can be written (6*»+20.#."*— 2*) ^^ — (l+9x)(l+x) d £+(l + 9x)y-0 

It is evident from inspection that y=l+aris a particular solution. 

Assume, therefore, y=r (l-hr). 

Substituting in the given equation, we have 

<Pv_, (_2 t 9x % + 10*4- 1 \*l mn 

dx* + \ i+x ~" 6* s +20*«-2a- I dx 

uet ^ _*,tnen ^ - ^ . dx +\ l+c 6 *«+20*«-2xr ' 

dz_ ( 2_ O^ + lOr +l \, 
z \ L+x tix i + 20x t -2xJ 

T . t . r(3*« + 10a;-l) , cfix' + lOx- 1) , 

Integrating, ''^^(-J-ry ) +c'. .: y**c(3x-l)*/x+c'(\+x). 

II- Solntion by 0. B. M ZBRB, A. H„ Principal of High Sohool, SUunton, Virginia. 

The equation may be written as follows: 

d'y _ 9a-»+10a; + l dy 9*+l 

dx* 6x* +2Qx'-2x dx 6a-' + 20a-* - 2x V 
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Let ;/—v(x+l); then the transformed equation is 



<iy, i _2 9rf-* + 10jr-fl_ (, _*• 



.1. 



•"' ^/7 - (l+*)« V Hr J + 26*«-2* .rl(l +./:)» 

•'• F= ^rz^-A+B. Hut »/-»•(*+ U. v y=M(X.c-l)A + (l+*-)ff, 

1 "T" <3? 

a complete solution, where J and # are arbitrary constants. 
Particular solutions are y=l+.?; and ,y=2ar*(3r— 1). 

ITI. Solution by WILLIAM HOOVER, A. M-. Pa D , Profemr of Mathtmatiei tad Aitnnoay, 
Ohio UniToraity, Athani, Ohio, and tht PROPOSER 

Assume y**A &* (1); that the given equation becomes 

Him' -15/71 +9).r m *- , + (20/n* -30//1 + l)y B -(2/rt*-m)r"'-' =0. . . . (•>). 

If ;«'=»«— 1.. ..(3), m'+5=»7H....(4), *=*1....(5). 

Put, then, y=>2% A r * m r (6); and the given equation becomes again 

2? -; [6(//J + /•)(w+r-2)-9('«+»•) + 9]/l^*' n+r+, 

+ f20(77i+ /•)('". + >— l)-10(m+r) + l].-l r 3 jn+r 

-[2(77i + r)(w + r-l)+(w+7-)].4 r r mi '- '=0.. ..(7). 

Putting for r, r— 2, /•— 1 in the first two terms, (7) becomes 

iV -I [6(/n + r- !)(/« + »— 3)-9(wi + r-2) +9]yl r _„ 

+ [20(777 + 7— l)(w+7— 2)-10(771+r-l)-f-l]^ r ._, 

-[2(//i + r)(»M + r-l) + (wi + r)]^r >*" Lr '=0. . . .(8). 
Making the coefficient of A r vanish after putting ;-=»0, wo have 

?„ = !).... (9), w — J (10). 

Substituting tti=0 in the first two terms, and writing 7>+2 for ;•, 
(fi>«-15/-+9) A r +i20r* + lOr- 9)J ri , =0....(11). Putting r-0, r=l in 
succession in (11), A, =.l i vl, =0; then one part of the integral is 
//' = .l (l+a-).. ..(12). The like step for »? = $ gives another part of the in- 
tegral !/"=*B t *i(l-3x).. ..(13). 

The whole integral is y=y'+y"=>A t (l+T)+B a xi(l-3r). . ..(14). 
[This result is also correct since the constant A' =*my—2A. This has proved 
a very interesting: problem. Prof. Mate sent four different solutions. — En.] 

Also solved by H. C. WBITAKER and P. E WHITE. 

23- Propoaad by W. I. TATL0R, Baldwin Univanity, Barn, Ohio. 

From a point O situated in the plane of a plane curve, radii vectored ire 
drawn to different points of the curve, and on each one a distance is laid off from O 
Inversely proportional to the length of the radius vector: to determine the tangent at 
anv point of the locus of the points thus obtained, [llyerly'n Diff. Cakulwi. p. 177 
tx. /.] 



